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(54) SOUD ELECTROLYTE TYPE FUEL CELL 

( 5 7 ) Ab st ra ct : 

PURPOSE: To suppress the activation polarization of a fuel electrode in a solid electrolyte type 
fuel cell and the electric charge transfer resistance, and to improve the output of a single cell 
by a relatively inexpensive method. . . 

CONSTITUTION: Manganese is allowed to exist at a part of a three-phase interface consisting 
of a fuel electrode, solid electrolyte, and a gas phase. The Mn element acts in the reaction in an 
electrochemical reaction region, and drastically reduces the activation polarization of the fuel 
electrode. In order to allow Mn to exist in a part of the three-phase interface, Mn is contained 
in a molar ratio of 1-15mol% for all the metallic elements in this range, on the surface of the 
side where the fuel electrode is installed among the solid electrolyte. In other cases, Mn is 
contained in a molar ratio of 5-50mol% for all the metallic elements in the fuel electrode. 
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mmm t m$ <t *» & a = m^mo-siuc -7 

[ li^Ej 2 ] MsBHttliJiSW© 5 % *!>ft < 4 4, 
i*JHbf*l 1 ~15 mo1%<DSH^T?v>^>AS^3n 

*Jl/it$*S5~ 50mol °/oO$J^-C-7>*>*SM?n 

to 5. m** 1 um<DmwmmmmmuMm. 

[0 00 1 ] 

tciw-r£fc©-c*s. 

[0 00 2] 

[S£*©8ffi] l<$tli»lffilil (Solid Oxide Fu 
el Cell : SOFC) tcfcOTB. j&#fSffiT-©#SK:J:.S 
SEfcfcj&yctO©"?. «5f4«5ffi©*£144iS«>T#«4 

4. COtcab. Ma&. J»PMWK>ffittffc**. SS&IRH 

[0003] JWfiE. LTi » *MU-S^U 

3i7f->7h#HBI»r*4. C«Dtm«. -vlr 

©T*S„ CtilcttL. «tt)J«SttattS*Wil/"C.. 

2G27 ) . gfc. J^U=i^T©fWC PrOx , 

t^km^mmm . 2c 20 > . 

[0 004] 

[^Bj#a?&bJ;5 4Tr£i$/S] L*»U Jl/f-^Att 
gfc£rt s i& 2500 *C4i*<. ;i/-r-^A^;i/3^r-^-^ 

14*SM<. Jlffitti*2U». £7c % (P 
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[i¥Si?rP^'r-&fcj*©^K] #&9JB, 

j^ftttiDjftWBffi 4 SttmflW 4 JMH 4 ?, ft SHtB 
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tBWffi©— *«: -7 > # > 4#£ S KB . - o©S8« 

sr-©s8STu, @f**ft?R©5 tsiss&sffitf 
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«n~15 mol%©ia£T^>#>4^f3t»:£. C© 
BiKout, <(9hV7Sli&l&A'=i-7 (YSZ) 

#«8Kc*^t b, Bf*iia?sf © 5 fejHFMtSftw* 6 
ns«ij©®^e>gsn/cia^f-cB. v>#>^jnTi,> 
T&<t<. £s*vtoft< 44><to. £/c> ysz4@ 

io if Mn ft^«i*ss:i>tcHgfrs. a -jY >jt© 
•=ejM&4 yjua ^T©*juifc4 v>#XD*ju$:©^ft 
4100 4 Lfc4 1 -154 Lft W 

ftBft6ftO©T*S. 

[000 7] @ft1gft?ft©5 tJfcWtffijWftWfcftSffil 

©s©+»iat§K*it,>r, -?>#>4?KE3i*stcB, 
HT««ffi«s6»*A ens. 

(a) h ';7S^tyj^^7KJ:^t, WlX 

S^b^Ua-Tit»*4 MnQx t»5l?4 4ig-£U 
20 -4il<3. C©X7'J-4±IB©H«:mft?S©*ffi«:^ 

[000 8] (b) t&J;tB> ■> h y7$£<t^3-7 

VT^^bf JUn^T«9^4Mn0x*9^44fJi^L> ^7 
C©X-5U-4±fB^';->f-h©affi 

(c) mB-T f h UTS5£{t^l/=i-T»5l54 MnQx t» 

T^©BH*Sft?M5:^$!(TS. a/clJ. 0f*.KV » h 
30 VTS^ty;U3^T«9^4 MnOx t&^4 4il-^L/rX 
■7';-4jft0, C©^^'J-4^^®©*ffi{C^flJ 
L. ^LTMtK©0flrtifl?5B4fBK-rS. 
[000 9] ^^©^-©fillttCte^TB. TOSfis 
*tC. ^Jljt^C^-rS^Uit^S-SO mo1%©fiJ 
^t-7>^>?:M$tl 1 . C©*^i:t^©»tllffiB. 
±ia415ID-C*-2. <) C©J;^a«SW1iS4^-r5«: 
B, m« NiC»^4^^ h'JT^b^a^T*9* 
4 MnQx t&*44?l^L/. ^^U-4jf»?, C©^-5"J 
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[ffffl] #»ifl#B. MH4«a4H»«WV£filtB£^ 

«»wstt4fc»«**« u < < ft *> . soFc#m?iij©a 

^*ir6]±-rsC44mtiiL/v *#6l8*3EBSL.fc. l>& 
fc, *»9Uc«fcntt. ;i/^-^A©ct^ ft iS^L*^S 4 
ffifllbftCMD-c. *8»««4il«©*ariljfir*« 
L/, ;Vf--'?A < 7 r 5-te*y-JA4Cw/ciS=i^ h©# 
^S4flH^^fcftl». 
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[<bl ] 0 2 -+2H(ad.) — H*0 +2 e" 

[>fb2 ] O l '+ aMnGx ->aMn0x + 2 e" 
Ht3] 

aMn<X Wa + H* ( — aMnQc + WO 

[0 0 13] H*WJ»»ccv>//>*^3«&4«^ec 

tt, ^>3S>©^l/tt$* 1 -15mol %4 20 

[0 0 14] JK»««^C^>*f>*d*§-li:S*B^CC 30 
^CD^it^£5~50 mol%4T£o C(D®H^6 
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<H»0iJ 1)01 Cc^r J: H2Jl/«rf^»L/. «S 

**«^tt*jW«r*3aft%ffofc. S-T, 8mol 
^ h y TSfiib^a-T<DR«tWB*6# 1 ^ffliSb/c 

>\,zi~Tmm± Mi 3 o,«a*i*. at i fc^-rtd^r , e 

*L»K:T«^U **y->EPWJB^-*h*fBKl/ 

ft, 

[oo i 6] nmmt&&\<Dimht. c©**y-> 
wmm^-x h%m&-u*m&wi&'* 2 y-> 

EPBOU- ioo 'Ctc-r 2BSHK«L?ta. AM* 1400 'C 
tc-C2B*IB«SJtL/fc c C*Ut£<9> ^>#>BMb«J*S 

2 jeSSW^SaaStK: <fc-*T«SSLfc4c:*K 

Httsfi?srigt2 u R«««ag» i <t 

fc— fMturi»fc. Hfl«WKi«2<z>*3tt»2o^m r 
^>o/c e ttte, Hf*«»»«2WK:tet»T, 
v>^7>^b^»T*#StLri^o Lfru v>#> 
W*«HO»{b**WL"ri>*L. BBRSWSttfiKJfK: 
atBETtrttn©v. v>^>7c^<D^e;W:b^ ; &a»JS'r 

[0017] ^"C. S»SfBMM2<Daffitce^- 

^ h*ffiaeimn©n^*->r^^y->EPMu, * 

>EPffl L/ /Co MOC, PISKftfStt 

1 ©WJJSWteitta 0.3nm©B^4**SttW, 
-Xh^ifliU/Co />-'7-teJb^{*^:AM c l 3 1000 o C(C-r 

lmw&fftiw* mnnmsA, «Hi3Bt»ftu * 
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Zr(molX) 
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Y (molX) 
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13.6 


12.7 
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0.0 
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[0 0 19] «T©J:5^L/rfPKL/c^-7-teJi/«:*f 
BMfc#*4l,Ti*U iooo°CtC#SLT^mSi±/Co » 

*fcr>T«^ftffiffi4l,:fc. C(D»J®l*a*BI2«:^ 
1% H2*>6W4J:5CC, 4ftt4*«3 A4i£ir£i]{*11 



SCV>^/>d«atfl mol%«±, M^Ctt5 mol%«± 

[0020] (n»t«2) ms^fjk-r^^txj^y^jv 

-7^6 ft -SRfittlUS* 1 O/c (KS14 mm , 

50 J?$lmm) e *8f»«Wf*44LT, 8 no\%4 v 
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x*y->HWiu ioo ™ct2b#ih««u *«*i3 

soTHCT2BW«!tU «**««J»5*»JSRL/c. 

*iooo-ctcr 1 HfflMSfcttW, »*3B%*«1/, *»o 

LT<D&fe«4*B5£l//c. 
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Zr(molX) 
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12.1 
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6.8 


6.0 


Y (moltt 


2.6 


2.5 


2.3 


2.1 


1.3 


1.2 
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Ni(molX) 


82.3 


78.2 


74.1 


65.8 


41.1 


37.0 


33.0 


Mo(molX) 
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5.0 


10.0 


20.0 


50.0 


55.0 


60.0 



[0024] u±&&^fcftM^tc^~7K)\s*. mm 

%H4CD^^^K:7nTo 

[0 0 2 5] H 4 6* «»««rt«CW#>» 

«KT*^Ci*i)85. CCD-t^Jtb^W, 10-30 mol 

— jbw*li». ftfc, h4«:*51,>t. 

0 «©4 *©«B»IWl£tS©** § £100 

[0 0 2 6] 

nmm t mwmmm £ a*a t *» 6 & a Hta^m>— spec 
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[02] lH*«JBHJR2it I Ov>*>$W«4«flr»«! 
[03] J^«*©«W»»fi!a*«l3e , r4©*cfflt^ 
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$x 4 OKI ffi StttjT ^ ^ ^ & c 

i 8moi %4 v v yT3RjEfb^3-r*6aan« 
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